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® Vinyl chloride resin composltloa 

@ A vinyl chloride resin composition comprising: 

(1) 100 parts by weight of a vinyl chloride resin and 

(2) 0.1 to 30 parts by weight of a two^ge polymer, 

said polymer (2) being prepared by emulsion-polymerizing 60 to 95 parts by weight of a monomer mixture (A) of 
50 to 95 % by weight of methyl methacrylate, 5 to 50 % by weight of an alkyi methacrylate with a C2 to Ca alkyl 
group and 0 to 20 % by weight of a vinyl monomer to give a polymer latex and then polymerizing 40 to 5 parts 
by weight of a monomer mixture (B) of 20 to 80 % by weight of an alkyl acrylale and/or an alkyl methacrylate 
other than methyl methacrylate. 80 to 20 % by weight of methyl methacrylate and 0 to 20 % by weight of a vinyl 
monomer In the presence of said polymer latex, said polymer (2) having a particle size of not more than 10O0 A 
v-in the latex, and a specific viscosity at 30* C of the solution wherein 0.4 g of said polymer (2) Is dissolved in 100 
^ml of benzene of 1 or more. The composition is excellent In transparence and secondary processability as well 
10 as in processability. Thus composition having excellent properties can be prepared by admixing a small amount, 
CD such as 0.1 to 30 parts by weight of the two-stage polymer as the agent for improving the processability with 
^100 parts by weight of the vinyl chloride resin. 
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VINYL CHLORIDE RESIN COMPOSITION 



The present Invention relates to a vinyl chloride resin conriposftion having excellent gelation property 
and transparence, and more particularly to a vinyl chloride resin composition coniprising a vinyl chloride 
resin and a two-stage polymer with a high molecular weight, mainly composed of methyl methacrylate.and 
an alkyi methacrylate with a C2-C8 alkyi group as main components ^ 
6 Polyvinyl chloride resins have been widely used because of their excellent physical properties and 
chemical properties. However, they are poor in processability. that is, their processing temperatures; are 
close to their thermal decomposition temperature and moreover it takes a long time to form into a molten 
state, so ft is difficult to process them. Also, when they are subjected to extrusion, the surface of the 
obtained product are bad, when they are subjected to calendering, they are insufficiently melt-kneaded. 

10 furthermore, their secondary processability is poor. 

In order to improve the above-mentioned defects, many studies have been made and various 
techniques have been disclosed. For insteince. there are methods using a plasticizer, methods wherein the 
vinyl chloride is copolymerized with an other monomer, methods wherein polyvinyl chloride is mixed with 
an other reslh (polymer), and the like. 

76 However, according to any of these methods, it Is impossible that the processability of the polyvinyl 
chloride resin can be sufficiently Improved wth keeping excellent the physical properties and chemical 
properties that the vinyl chloride resin itself processes originally. 

For Instanoe, as to the method using the plasticizer and the copolymerizing method with the other 
monomer, the physical properties of the obtained product are greatly different from these of the product 

20 prepared from the polyvinyl chloride resin alone. Also, as to the mixing method with the other polymer, 
many of them are technique that the processing temperature of the polyvinyl chloride Is lowered by 
lowering the melt viscosity of the polyvinyl chloride. According to the method, though it appears that the 
fluidity of the polyvinyl chloride can be improved, the fact is that the polyvinyl chloride is insufficiently 
mixed with the other polymer since energy is not consumed for mixing the polywnyl chloride with the other 

25 polymer but consumed for letting the polyvinyl chloride How, thus resulting in the Insufficient gelation of the 
polyvinyl chtoride. Accordingly, the obtained products therefrom are seemingly transparent but they are 
inferior in physical properties to products prepared from the polyvinyl chloride sufficiently gelled. 

For solving the above-mentioned defects, there Is adopted a method wherein a copolymer with a 
relatively high molecular weight, cont^nlng methyl methacrylate as a main component (hereinafter referred 

30 to as "agent for Improving processability") is added to the polyvinyl chloride, as disclosed in Japanese 
Examined Patent Publication No. 40-5311. According to the method, the agent for improving processability 
which is not gelled easily remains as the so-called fish eyes, so the obtained product has the dirty surface. 

For Improving the defect. Japanese Examined Patent Publication No. 52-49020 and No. 53-2898 
disclose that agents for processability is prepared according to a multi-stage copolymerlzaUon method. 

35 According to the methods, for obtaining the satisfactory effect, a relatively large amount of the agent for 
improving processability must be added to the polyvinyl chloride. Accordingly. It is required to develop 
agents for improving processability which can exhibit the desired Improving effect by the addition of a small 
amount. 

As discussed in Japanese Examined Patent Publication No. 40-5311, It has hitherto been vrell known 
40 that a copolymer having a high molecular weight and containing methyl methacrylate as the main 
component is added to the vinyl chloride resin to Improve the processability of the polyvinyl chloride resin, 
ft can be easily persumed that the higher the molecular weight of the agent for Improving processability, the 
more excellent the improving effect However, when adding an agent for Improving processability that only 
Its molecular weight is merely increased to the vinyl chloride resin, the obtained product Is not always put 
45 to practical use. Because, as to such an agent, there is a case that not only the transparence of the product 
lowers but also the degree of gelation of the vinyl chloride resin towers and the secorviary processability 
such as elongation at a high temperature becomes poor. 

The cause, though it Is not clear in detail how the fine structure of the agent for Improving 
processability In the final composition Influences the Improvement of the processability of the vinyl chloride 
50 resin, can be considered that the dispersibillty of the agent for impnDving processability Is lowered by 
making the molecular weight higher. 

An object of the present invention is to provide a polyvinyl chloride resin composition having excellent 
processability as well as the excellent properties that the vinyl chloride resin itself possesses originally. 

This and the other objects of the present invention will become apparent from the following description 
hereinafter. 
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The earnest study has been made as to an agent for Improving processabiiity which can improve the 
geiation property of the vinyl chloride reisn by the addition of a small amount to remarkably improve the 
processabiiity, from the viewpoints of compositions and preparation processes. As a result it has been 
found that when a copolymer containing methyl methacrylate as a main component, having a specific 

6 composition and having a high molecular weight, furthermore, having a polymer particle size of the latex, of 
not more than 1000 A is used as the agent for improving processabiiity of the polyvinyl chloride resin, the 
above-mentioned object can be attained. 

in accordance with the present invention, there is provided a vinyl chloride resin composition compris- 
ing: I 

10 (1) 100 parts by weight of a vinyl chloride resin and 

(2) 0.1 to 30 parts by weight of a two-stage polymer, the polymer (2) being prepared by emulsion- 
polymerizing 60 to 95 parts by weight of a monomer mixture (A) of 50 to 05 % by weight of methyl 
methacrylate, 5 to 50 % by weight of an alkyl methacrylate with a Cs to Cs alky! group and 0 to 20 % by 
weight of a vinyl monomer copolymerizable therewith to give a polymer latex and then polymerizing 40 to 5 

75 parts by weight of a monomer mixture (B) of 20 to 80 % by weight of at least one monomer selected from 
the group consisting of an alkyl acrylate and an alkyl methacrylate other than methyl methacrylate. 80 to 20 
% by weight of methyl methacrylate and 0 to 20 % by weight of a vinyl monomer copolymerizable 
therewith in the presence of said polymer latex, the total amount of the monomer mixture (A) and the 
monomer mixture (B) being 100 parts by weight; said polymer (2) having a polymer particle size of the latex 

20 of not more than 1000 A. and a specific viscosity at 30" C of the solution wherein 0.4 g of said polymer (2) 
is dissolved in 100 ml of benzene of 1 or more. 

In the present invention, the vinyl chbride resins (1) are not particularly limited, and any of those 
generally called vinyl chloride resins or polymers, polyvinyl chloride resins or the like can be used. 
Examples of the vinyl chloride resin (1) are, for Instance, vinyl chloride homopolymer. vinyl chloride 

25 copolymers having a vinyl chloride content of at least about 80 % by weight with a copolymerizable 
morK>mer therewith, such as vinyl acetate, propylene, styrene or an acrylic ester, post-chlorinated polyvinyl 
chloride, and the like. They may be used alone or as an admixture thereof. 

In the present invention, the polymer (2) prepared in a two-stage polymerization (two-stage polymer) Is 
used in addition to the vinyl chloride resin (1). The two-stage polymer (2) is prepared by polymerizing the 

30 monomer mixture (B) in the presence of the polymer latex prepared from the monomer mixture (A). 

The monomer mixture (A) from which a part of the two-stage polymer (2) is prepared is a mixture of 
methyl methacrylate and an alkyl methacrylate having an alkyl group with 2 to 8 carbon atoms, and if 
necessary, a vinyl monomer copolymerizable with methyl methacrylate and the alkyl methacrylate. 

Only the copolymer wherein a specific amount of the alkyl methacrylate having C2-C8 alkyl group is 

35 copolymerized with methyl methacrylate can solve the problem that the transparence and the secondary 
processabiiity become poor with the increase of the molecular weight of the methyl methacrylate 
copolymer. Such an effect has not hitherto been known. Also, the higher the specific viscosity of the two- 
stage polymer (2), the more excellent the effect obtained by copolymerizing the alkyi methacrylate as 
mentioned above. 

40 The amount of methyl methacrylate In the monomer mixture (A) Is from 50 to 95 % by weight 
preferably from 50 to 85 % by weight, more preferably from 60 to 80 % by weight When the amount of 
methyl methacrylate In the monomer mixture (A) is less than 50 % by weight, or more than 95 % by 
weight, the transparence, the secondary processabiiity and the gelation property are lowered. 

The alkyl methacrylate in the monomer mixture (A) has an alkyl group having 2 to 8, preferably 2 to 4, 

45 carbon atoms. From the viewpoint of the transparence, the gelation property and the secondary processabii- 
ity, butyl methacrylate Is the most preferable one. When the number of cari^on atoms of the alkyl group in 
the alkyl methacrylate is 9 or more, the transparence and the gelation property remarkably are lowered. The 
alkyl methacrylate may be used alone or as an admixture thereof. The amount of the alkyl methacrylate in 
the monomer mixture (A) is from 5 to 50 % by weight preferably from 15 to 50 % by weight more 

60 preferably from 20 to 40 % by weight 

The monomer mixture (A) of methyl methacrylate and the alkyl methacrylate with Ca-Cg alkyl group 
may contain a vinyl monomer copolymerizable therewith within the range of 0 to 20 % by weight preferably 
from 0 to 10 % by weight. The vinyl monomer Is suitably used according to the objects of the use of the 
vinyl chloride resin composition. Examples of the vinyl monomers are, for instance, an aromatic vinyl 

55 compound, an unsaturated nitrite, an alkyl acrylate. an alkyl methacrylate having an alkyl group with 9 or 
more carbon atoms, and the like. The vinyl monomer may be used alone or as an admixture thereof. When 
the amount of the vinyl monomer in the monomer mixture (A) is more than 20 % by weight, the advantage 
of the present invention that the gelation property Is improved is lost. 
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The monomer mixture (B) used fn the preparation of the two-stage polymer (2) is a mixture of at least 
one monomer selected from the group conslsfing of an alkyi acrylate and an aikyi: methacrylate other than 
methyl methacrylate and methyl methacrylate, and If necessary, a vinyl monomer copolymerizable with the 
alkyl acrylate and the alkyI methacrylate. The two-stage polymer (2) is prepared by adding such a monomer 

5 mixture (B) to the polymer latex prepared from the monomer mixture (A) and polymerizing the monomer 
mixture (B) in the presence of the polymer latex. When the thus obtained two-stage polymer (2) is added to 
the vinyl chloride resin (1) as the agent for improving processabiiity, the aspect that the vinyl chloride resin 
which is not gelled remains can be avoided. 

Any alkyl acrylate can be used without any limitation in the monomer mixture (B). Preferable alkyl 

70 acrylates are alkyl acrylates having Ci to Cs alkyl group. Examples of the alkyi acrylate are. for instance, 
methyl acrylate. ethyl acrylate. butyl acrylate, 2-ethylhexyl acrylate, and the like. Also, any alkyl 
methacrylate can be used without any limitation so long as the alkyl methacrylate is not methyl 
methacrylate in the monomer mixture (B). Preferable alkyl methacryiates other than methyl methacrylate 
are alkyl methacryiates having C2 to Cs alkyl group. Examples of the alkyl methacrylate other than methyl 

15 methacrylate are. for instance, ethyl methacrylate, butyl methacrylate, 2-ethyIhexyl methacrylate. and the 
like. These alkyl acrylate and alkyl methacrylate other than methyl methacrylate may be used alone or as 
an admixture thereof. Among them, monomers capable of giving a two-stage polymer having a low glass 
transition temperature such as an alkyl acrylate with a Ca-Cs alkyl group and an alkyl methacrylate with a 
Cs-Cs alkyl group are particularly prepferable from the viewpoint of the attainment of the objects of the 

20 invention. 

Examples of the vinyl monomer in the monomer mixture (B) are, for instance, an aromatic vinyl 
compound, an unsaturated nitrlle compound, and the like. The vinyl monomer may be used alone or as an 
admixture thereof. 

The monomer mixture (B) is composed of 80 to 20 % by weight, preferably from 70 to 30 % by weight, 

25 more preferably from 60 to 30 % by weight of at least one monomer selected from the group consisting of 
the alkyl acrylate and the alkyl methacrylate other than methyl methacrylate and 20 to 80 % by weight, 
preferablyb from 30 to 70 % by weight, more preferably from 40 to 70 % by weight of methyl methacrylate, 
and if necessary according to the objects of the use of the vinyl chtoride resin composition, 0 to 20 % by 
weight preferably from 0 to 10 % by weight of the vinyl monomer. When the amount of methyl 

30 methacrylate is more than 80 % by weight in the monomer mixture (B), the vinyl chloride resin which is not 
gelled remains. On the other hand, when the amount of methyl methacrylate Is less than 20 % by weight, 
the transparence that is the advantage of the vinyl chloride resin (1) is impaired. 

The two-stage polymer (2) is composed of 60 to 95 parts by weight, preferably from 75 to 90 parts by 
w^ght. based on 100 parts by weight of the two-stage polymer (2) of the copolymer prepared from the 

35 monomer mixture (A) and 5 to 40 parts by weight, preferably from 10 to 25 parts by weight, based on 100 
parts by weight of the two-stage polymer (2) of the copolymer prepared from the monomer mixture (B). 
When Uie amount of the copolymer prepared from the monomer mixture (A) is more than 95 parts by 
weight the dispersibiRty of the two-stage polymer in the vinyl chloride resin is impaired, thus resulting in 
that the vinyl chloride re^n which is not gelled remaines. On the other hand, when the amount Is less than 

40 60 parts by weight the gelation property can t>e insufficiently improved. 

One of the feature of the present Invention is that the molecular weight of such a two-stage polymer (2) 
is high. That is. the specific viscosity (ihp) at 30* 0 of the solution when^n 0.4 g of the two-stage polymer 
(2) is dissolved in 100 ml of benzene is 1 or more, preferably 2 or more. Further, the particle size of the 
two-stage polymer (2) in the prepared emulsion-polymerization latex is not more than 1000 A, preferably 

45 not more than 800 A. Owing to the use of the thus two-stage polymer having the specific viscosity within 
the specific range as mentioned above and the parttcte size within the spedfic range as mentioned atxive, 
the composition of the present invention can exhibit the desired and excellent secondary processatniity and 
gelation property without impairing the excellent transparence that the vinyl chloride re^n itself possesses 
originally. When the particle size of the two-stage polymer (2) is more than 1000 A, the secondary 

60 processabiiity and the transparence are impaired. When the specific viscosity is less than 1, in order to 
obtain the desired secondary processabiiity and gelation property, a large amount of the two-stage polymer 
(2) must be added. 

It is generel that a particle size of a polymer in a latex tends to be targe in an emulsion polymerization 
wherein an amount of a polymerization initiator is increased or a polymerization temperature is dropped for 
55 increasing the specific viscosity of the polymer. In the present invention, the polymer latex having the two- 
stage polymer whose particle ^ze is relatively small as well as whose specific viscosity is relatively high is 
obtained by. for instance, deliberately Increasing the amount of the emulsifier Initially added. When using 
the latex of such a two-stage polymer (2) havfng the small particle size as the agent for improving 
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processability. surprisingly, not only the transparence but also the pracessability and the secondary 
processabilrty can be remarkably improved. ] 

Since the' two-stage polymer (2) has a structure wherein the polymer prepared from the mohomer 
mixture (A) is covered with the layer of the polymer prepared from the monomerrmixture (B). It can'be 

6 avoided that the vinyl ciiloride resin which Is not gelled remains when adding it to the vinyl chloride resin. 
The two-stage polymer (2) can be prepared, for Instance, by the following method: - 
The first stage emulsion polymerization is conducted In the presence of a suitable medium, emulsifier 
and polymerization initiator, using the monomer mixture (A) to give a latex containing the polymer prepared 
from the monomer mixture (A). Then, the monomer mixture (B) Is added. to the polymer latex and the 

10 polymerization of the monomer mixture (B) is conducted In the presence of the polymer latex. In the 
emulsion polymerization, water is usually used as the medium, a known anionic or nonionic surfactant Is 
used as the emulsifier, and a usual water-soluble or oit-suluble polymerization initiator or water-soluble or 
oil-soluble redox polymerization Initiator is used. Other polymerization conditions such as the polymerization 
time and the polymerization temperature are not particularly limited, and are suitably controlled so as to get 

16 a specific viscosity of the two-stage polymer (2) in the latex of 1 or more. For instance, there Is exemplified 
as a general condition a polymerization condition wherein dloctyl sodium sulfosuccinate as the surfactant 
and about 0.02 part by weight of potassium persuifate as the polymerization initiator are added to 200 parts 
by weight of water and the polymerization system is l<ept at a temperature of about 65 *C. to which about 
100 parts by weight of the monomer mixture is continuously added over atx>ut 5 hours. Also, the amount of 

20 the emulsifier and the addition manner are suitably controlled so as to get the particle size of the two-stage 
polymer In the latex of not more than 1000 A, preferably not more than 800 A. Usually, there can be 
adopted a polymerization condition wherein dtoctyl sodium sulfosuccinate Is initially added in an amount of 
not less than about 0.5 part by weight and Is further added In an amount of about 0.5 part by weight at the 
time when the half amount of the monomer mixture is added to the polymerization system and polymerized. 

25 By the second stage polymerization of the monomer mixture (B), the layer of the polymer prepared 
from the monomer mixture (B) is formed around the surface of the polymer prepared from the monomer 
mixture (A). 

From the obtained emulsion latex of the two-stage polymer, a polymer powder is obtained by adding a 
solution of a coagulant such as an aqueous solution of sulfuric add, hydrochloric acid, sodium chloride or 
30 potassium chloride to the latex to coagulate and precipitate the polymer particles, and sepalating the 
powder in a usual separation manner such as oentrifugatlon. If necessary, the obtained powder is thermally 
treated, washed, dehydrated and dried. 

The vinyl chloride resin composition of the present Invention can be obtained by blending the vinyl 
chtoride resin (1) with the two-stage polymer (2) in a usual manner. The amount of the two-stage polymer 
35 (2) is from 0.1 to 30 parts by weight preferably from 0.3 to 10 parts by weight based on 100 parts by 
weight of ttie vinyl chloride resin (1). \Nhen the amount of tiie two-stage polymer (2) is less tiian 0.1 part by 
weight, no satisfactory improvement of the processability is obtained. When it Is more than 30 parts by 
weight, the excellent mechanical properties of the vinyl chloride resins are impaired. 

The vinyl chbride resin composition of the present invention may contain usual additives used for vinyl 
40 chloride resins, such as a stabilizer, lubricant, agent for reinforcing impact resistance, plasticlzer, coloring 
agent filler and blowing agent as occasion demands, when it is practically used. 

The resin composition of tha present invention can be fomned into molded articles, for example, by 
blow molding, Injection molding, calendering, profile extrusion and the like. The molded articles have 
excellent mechanical properties, a good transparence and an excellent secondary processability and are 
45 suitably used for tiie purposes such as plates and sheets. Accordingly, the composition of the present 
invention is suitably applicable to any field required the processing of vinyl chloride resins. 

The present invention is more spectfically described and explained by means of the following 
Examples, in which all parts and % are by weight unless otiierwise noted. It is to be understood that the 
present invention is not limited to these Examples. 

50 

Example 1 



55 A reactor equipped with a stirrer was ctiarged with 200 parts of water, 1 part of dioctyl sodium 
sulfosuccinate and 0.03 part of potasaum persuifate, and oxygen is removed from the space of the reactor 
and water by Introducing nitrogen Into tiie reactor. The mixture was raised to a temperature of 65*C with 
stining, to which a monomer mixture (A) of 64 parts of methyl metiiacrylate and 16 parts of butyl 
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methacrylate was added over 4 hours, and the polymerization reaction was continued for 1 hour with stinging 
while heating to substantialiy complete the polymerization reaction. Then, to the reaction mixture was added 
a monomer mixture (B) of 11 parts of butyl acrylate and 9 parts of methyl methacrylate over 1 hour, and the 
temperature of the mixture was kept at 65' C for 1.5 hours, then the temperature was cooled down to.40" C. 
5 A conversion of the polymerization was 99.2 %. A particle size of two-stage polymer particles in the 
obtained emulsion polymerization latex measured by suspension method was 650 A. 

An aqueous solution of calcium chloride was added to the obtained tatex to< deposit (salt*out) the two- 
stage polymer, and the polymer powder was filtered off, washed with water and^dried to give a sample (1) 
of the two-stage polymer. 

10 A specific viscosity, tisp (a solution wherein 0.4 g of the two-stage polymer Was dissolved in 100 ml of 
benzene was measured at 30** C, hereinafter the same) of the sample (1) was 3.00. 

There was mixed 5 parts of the sample (1) with 100 parts of polyvinyl chloride (average degree of 
polymerization: 660), 1.5 parts of octyl tin mercaptide stabilizer. 1.5 parts of an epoxidated soybean oil, 1 
part of butyl stearate and 0.5 part of a fatty acid ester of polyglycol to give a composition. 

75 As to the obtained composition, the transparence, the secondary processability and the processabiiity 
were measured and estimated as follows: 



Transparence 

20 

The composition is kneaded for 5 minutes by rolls of 160° C, arKi is pressed at 170° C for 15 minutes 
to give a test piece having a thickness of 5 mm. As to the obtained test piece, the total light transmittance 
{%) and the haze (%) are measured according to JIS-K-6714. 

The results are shown In Table 1. The more excellent the transparence, the greater the result of the 
25 total light transmittance. Also, the more excellent the transparence, the smaller the result of the haze. 



Secondary processabiiity [Elongation at a high temperature (%)] 

30 The composition is kneaded for 5 minutes by rolls of 160° C, and is pressed at 170° C for 15 minutes 
to give a test piece having a thickness of 1 mm. As to the obt£uned test piece, the elongation at a high 
temperature is measured according to JIS-K-7113. As the dumbbel. Type 2 test piece is used, the 
elongation is measured at a temperature of 100° C at a speed of testing of 250 mm/minute. 

The results are shown in Table 1. The more excellent the secondary processabiiity (in other words, the 

3S gelation of the vinyl chloride resin more progresses), the greater the results of the elongation at high 
temperature. 



Processabiiity 

40 

The processing test of the composition was conducted by using a Brabender plastograph at a mixing 
temperature of 160° C, using 55 g of the composition. That Is, 55 g of the composition is continuously 
kneaded in the Brabender plastograph at 160° C for 10 minutes after reaching the torque to the maximum 
value, then the mixture Is taken out from the plastgraph and is pressed by rolls of 180° G to give a sheet 
45 (30 cm X 30 cm) having a thickness of not more than 0.3 mm. The sheet Is observed with the naked eye. 



(Rsh eye) 

so Whether there are ones which are not gelled (fish eyes) on the sheet or not is shown in Table 1 . 
O : There Is no fish eye on the sheet 
X : There are fish eyes on the sheet. 
XX : There are a lot of fish eyes on the sheet 

55 

(Degree of gelation) 

1: The sheet is unifonn all over, and is excellent in gloss. 
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2: The sheet has partially ununiform parts (There are insufficiently kneaded parts). 
3: The sheet has partially ununifonm parts and is poor in gloss a litte 
4: The half or more of the sheet has ununiform parts and the sheet is poor wholly in gloss. 
5: The sheet is ununifonm all over, the transparence is poor and there is no gloss. 
5 The results are shown in Table 1. 



Examples 2 and 3 and Comparative Examples 1-6 

10 

Each sample (2) to (8) of the two-stage polymers was prepared in the same manner as In Example 1 
except that as to the samples (2) to (4). the amount of the polymerization initiator (potassium persulfate) 
was changed (Increased) to an amount shown in Table 1 to lower ijsp of the two-stage polymer, and as to 
the samples (5) to (8), only methyl methacrylate was used instead of the monomer mixture (A) of methyl 
16 methacrylate and butyl methacrylate as shown in Table 1, and the amount of the polymerization initiator 
was changed to an amount shown in Table 1 to lower vspof the two-stage polymer. As to the samples (2) to 
(8). all of the particle sizes of the two-stage polymers in the obtained latexes were within the range of 500 to 
700 A. 

The composition was prepared in the same manner as in Example 1 except that each of the sample (2) 
20 to (8) was used instead of the sample (1). 

In Comparative Example 6. a composition was prepared in the same manner as in Example 1 except 
that a two-stager polymer was not used. 

As to the obtained composition, the transparence, the secondary processabllity and the processability 
were measured and estimated In tiie same manner as in Example 1. 
25 The results are shown In Table 1. 
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From the results of Tabla 1, it would bs rscognized that the compo^tions of Examples 1 to 3 containing 
the samples (1) to (3) of the two-stage polymers of the present invention are remarkably improved in 
processabiltty and secondary processability with keeping the transparence excellent compared to the 
composition of Comparative Example 1 containing the sampel (4) of the two-stage polymer whose 
composition (kind and amount of ingredients) is within the range of the present invention but which is low In 
i?sp (whose i7sp is not within the range of the present inveniton). 

Also, as to the compositions of Comparative Examples 2 to 5 containing the samples (5) to (8) of the 
two-stage polymers which are prepared by using only methyl methacrylate as the component (A) instead of 
the monomer mixture (A) of methyl methacrylate and butyl methacrylate in Exs. 1 to 3. the transparence 
and the secondary processability become poor with the Increase of of the two-stage polymer. 



Examples 4 to 6 and Comparative Examples 7 to 10 



The samples (9) to (15) of the two-stage polymers were, respectively, prepared in the same manner as 
in Example 1 except that a component (A) shown in Table 2 (the kinds and the amount of its ingredients 
being shown in Table 2) was used instead of the monomer mixture (A) of 64 parts of methyl methacrylate 
and 16 parts of butyl methacrylate. All of the two-stage polymers in the obtained latexes in Examples 4 to 6 
and Comparative Examples 7 to 10 had a particle aze of 500 to 750 A. 

A composition was prepared in the same manner as in Example 1 except that each of the samples (9) 
to (15) was used instead of the sample (1). As to the obtained composition, the transparence, the secondary 
processability and the processability were measured and estimated in the same manner as in Example 1, 
The results are shown in Table 2. 
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From the results of Table 2. it would be recognized that all of the oomposllions of Examples 4 to 6 
having the two-stage polymer prepared from as the component (A) the monomer mixture of rfiethyl 
metfiacrylate and, as the copolymerizable component therewith, ethyl methacrylate or„ butyl methacrylate 

5 are remarkably excellent in transparence and secondary processability. On the other hand, as to the 
compositions of Comparative Examples 7 and 8, having the two-stage polymers prepared by using the alky! 
acrylate (Com.Ex.4) and the alkyi acrylate having the alky! group with not less than 8 carbon atoms 
(Com.Ex.5) respectively as the copolymerizable component with methyl methacrylate in the component (A), 
and the compositions of Comparative Examples 9 and 10, having the two-stage polymers wherein the 

10 amount of the alkyi methacrylate with the O2 to Cg alky! group is not within the range of the present 
invention, all of them are poor in transparence and secondary processability. 



Examples 7 to 11 and Comparative Examples 11 to 14 

16 

The samples of (16) to (24) of the two-stage polymers were, respectively, prepared in the same manner 
as In Example 1 except that a component (B) shown in Table 3 (kinds and amounts of its ingredients being 
shown in Table 3) was used Instead of the monomer mixture of 1 1 parts of butyl acrylate and 9 parts of 
20 methyl methacrylate. All of the two-stage polymers in the obtained latexes in Examples 7 to 11 and 
Comparative Examples 11 to 14 had a particle size of 600 to 750 A 

The composition was prepared in the same manner as in Example 1 except that each of the samples 
(16) to (24) was used instead of the sample (1). As to the obtained composition, the transparence, the 
secondary pnDcessability and the processability were measured and estimated in the same manner as in 
25 Example 1. 

The resuKs are shown in Table 3. 
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From the results of Table 3. it would be recognized that as to the compositions of Comparative 
Examples 11 and 12 having the two-stage polymer prepared from as the component (B) only butyl acrylate 
(Com.Ex.11) or only methyl methacrylate {Com.Ex.12), and the composition of Comparative Example 13 
wherein the amount of the component (B) to the component (A) is less than the amount prescribed in the 
present Invention, the transparence is poor and a lot of fish eyes are generated on the sheet Also, the 
composition of Comparative Example 14 wherein the amount of the component (B) to the component (A) is 
more than the amount prescribed in the present invention Is poor In transparence, secondary processabllity 
and processabHiity. 



Example 12 and Comparative Examples 15 and 16 



15 The samples (25) to (27) of the two-stage polymers having various particle sizes were, respectively, 
prepared in the same manner as in Example 1 except that the emulsrfier (dioctyl sodium sulfosuccinate) 
was charged in the reactor in an amount shown in Table 3 and 0^ part of the emulsifer was added at 
intervals of one hour until its total amount was 1 part 

The composition was prepared in the same manner as in Example 1 except that each of the samples 
20 (25) to (27) was used instead of the sample (1). As to the obtained composition, the transparence, the 
secondary processability and the processabllity were measured and estimated in the same manner as in 
Example 1. 

The results are slx>wn in Table 4. 
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56 From the results of Table 4, it would be recognized that the particle size of the two-stage polymer in the 
latex remarkably influences the transparence and the secondary rpocessai)ility of the composition. TTie 
compositions of Comparative Example 15 and 16 wherein the particle size of the two-stage polymer is not 
less than 1000 A are not practically used. 
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The composition of the present invention is excellent in transparence and secondary processability as 
well as In processability. Sucli compositions having excellent properties can be prepared by admixing a 
small amount, such as 0.1 to 30 parts by weight of the two-stage polymer as the agent for improving the 
processability with 100 parts by weight of the vinyl chloride resin. 
5 In addition to the ingredientsused In the Examples, other ingredients can be used in the Examples as 
set forth In the specification to obtain substantially the same results. 



Claims 

10 ' 

1. A vinyl chloride resin composition comprising: 

(1) 100 parts by weight of a vinyl chloride resin and 

(2) 0.1 to 30 parts by weight of a two-stage polymer, 

said polymer (2) being prepared by emulslon-potymerlzing 60 to 95 parts by weight of a monomer mixture 
15 (A) of 50 to 95 % by weight of methyl metiiacryiate, 5 to 50 % by weight of an alkyi methacrylate with a C2 
to Cs alkyl group and 0 to 20 % by weight of a vinyl monomer copolynnerizable therewith to give a polymer 
latex and then polymerizing 40 to 5 parts by weight of a monomer mixture (B) of 20 to 80 % by weight of at 
least one monomer selected from the group consisting of an aikyi acrylate and an alkyl methacrylate other 
than methyl methacrylate, 80 to 20 % by weight of methyl methacrylate and 0 to 20 % by weight of a vinyl 
20 monomer copolymerizabie tiierewith in the presence of said polymer latex, the total amount of said 
monomer mixture (A) and said monomer mixture (B) being 100 parts by weight; said polymer (2) having a 
particle size of not more than 1000 A in the latex, and a specific \iscoslty at 30** C of the solution wherein 
0.4 g of said polymer (2) is dissolved in 100 ml of benzene of 1 or more. 

2. The composition of Claim 1, wherein said polymer (2) has a specific viscosity of 2 or more. 

25 3. The composition of Claim 1, wherein said particle size of said polymer (2) in the latex Is not more 
than 800 k. 

4. The composition of Claim 1, wherein said alkyl metiiacryiate witfi Ca to Cs alkyl group in said 
monomer mixture (A) Is butyl methacrylate. 
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